A gene encoding a membrane protein exists upstream of the amoA/amoB genes in ammonia oxidizing bacteria: a third member of the amo operon?
The gene cluster encoding ammonia monooxygenase (AMO) in the chemolithotrophic soil bacterium Nitrosospira sp. NpAV was found to contain a third open reading frame, termed amoC, upstream of the genes amoA and amoB that encode the subunits of AMO. The amoC gene and its flanking regions were isolated and sequenced from a 4.4 kb EcoRI fragment that contains one of three copies of the ammonia monooxygenase gene cluster. The presence of this gene upstream of the other two amoA gene copies in Nitrosospira NpAV as well as upstream of amoA genes in the genomes of other ammonia oxidizing nitrifiers (strains in the genera Nitrosomonas, Nitrosopira, Nitrosolobus and Nitrosovibrio) was confirmed using genomic DNA, oligodeoxyribonucleotide primers and the PCR. The amoC gene in Nitrosospira sp. NpAV encodes a 270 amino acid polypeptide of approximately 36 kDa. Topological analysis of the predicted primary structure revealed 6 membrane spanning domains. The amoC gene was expressed in recombinant Escherichia coli from its indigenous promoter.